Heparin-binding growth factors stimulate DNA synthesis in rat alveolar type II cells.
The proliferation of alveolar type II cells is important for repair of the alveolar epithelium after lung injury. We have previously reported that epidermal growth factor (EGF), insulin, cholera toxin, and endothelial cell growth supplement (ECGS) stimulate DNA synthesis of rat alveolar type II cells in culture. ECGS is a crude extract from bovine neural tissue that contains heparin-binding growth factors, and in this report we have compared the effect of ECGS to purified heparin-binding growth factors. ECGS stimulated [3H]thymidine incorporation into type II cells by 3-fold with half-maximal stimulation at 50 micrograms/ml. The purified acidic, class I heparin-binding growth factors, alpha-endothelial cell growth factor (-ECGF) and beta-ECGF stimulated type II cell DNA synthesis by 10-fold and 5-fold, respectively, with half-maximal stimulation at 40 ng/ml. Acidic fibroblast growth factor (FGFa) stimulated [3H]thymidine incorporation by 16-fold with half-maximal stimulation at 20 ng/ml, whereas basic FGF (FGFb) only stimulated type II cell DNA synthesis by 3-fold. Heparin potentiates the mitogenic effect of the acidic heparin-binding growth factors for both endothelial cells and fibroblasts but was found to inhibit FGFa- and FGFb-induced [3H]thymidine incorporation in type II cells by 80% with half-maximal inhibition occurring with 0.4 micrograms/ml and 1.3 micrograms/ml, respectively. When type II cells were cultured in the absence of serum, the heparin-binding growth factors had very little effect on [3H]thymidine incorporation. Only rat high density lipoprotein (HDL), but not insulin, EGF, or transferrin, was found to act synergistically with FGFa in stimulating [3H]thymidine incorporation in type II cells cultured in serum-free medium.(ABSTRACT TRUNCATED AT 250 WORDS)